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■e^^o Xi{i-0-. -S-. -NR3-> —C^R^-(D\^^-fM^i0:L. R 3. R4. R5 

RlfiMm^^^L. al{±0~4 60^iS:^^-ro al75^'2 ^±0 1 § . «^OR 1 
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(5) (2) ~ (4) tCT. ka275^0~4-e^^tL^^t (2) - 
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j^^)i^mt^^^y&<Di^-rM^x-m^fii>zt^wwLtir;b (2) ~ (1 

(14) (1)^(13) Kumm^^m 2 iti^my^^m:^' 2 it=^%it-r^ ^ t 

(15) (1)^(13) iz$mm¥^m2^T-mmmi<z^ m^m<Dm-r^m. 

(16) (i)-(i3) i<zumm¥^m2±^mmmiz^ m^m(^^-t^m 
Mm^x. 0 ^m^^<^v-^-it^^MLxtm^2%i-\^i^^m^L.. ^it 
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- - x^^m<7)^mm 2 ^t^igi jix ^ 9 - t -r ^ n t ^ > fe^ 

2|5:||^nrfe^t(i, pftl^^it (400~700nm) RlfXttzlt^m^m 
m (700~2000nm) i<:.mi<7)-'^i:m-t^it^^KHir^^m^X^:ho 
[0 0 18] 

^coimr-^^o ^ n vT->'fe^O:g:#:^!l^ LTfi. F. M. Harmerl^. Heterocy 
clic Compounds— Cyan ine Dyes and Related Compounds. John&Wi ley&Sons > N 
ew York. London. 1 9 6 4 ^fljUfefcO ^ <7);6^'^tf tL^o 
[0 0 19] 

[0 0 2 0] 

(1) "t". Za3{±5Mt/^{i6M<O^S^^^5|^fM1-'5>;iT-#^^ 

\^irc^t\^^^) 3 - 2 5<7):t^■^f v-"-;uM (^Jx.(i\ 2 - 3 - ^ v* 
'J^u. 2 - 3 -J^^;^^^-»ty''; 2-3, 4 - va^^;i/j}-^-9-y*'; 2- 
3 -^-f-^w^^^y^^-^-y-v*'; 2 - 3 -^^^w^v-y'^j-^-^-v*'; 2-3- 
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. 2 - 3 v'^e-^-^-VJ 2 - 3 - h ^ 
V^^-i^v*'; 2 - 3 v':t^-*fv*'; 2 - 3 - 
/3 -i-y h^t^'^V) 2-3- a-i-y V^^^V) 2-3- 

:^)V^.-fu fi-i-y hir^-^V^} 2-3 -;^;i/4^y'n fi-i-y 
ht^-^V^V)\^. 2-3- (3 -■:h-7 h^vjc^^;l/) ^-^V^V 2- 

3, 5 - v^^;u^>y*:t^-9-v''; >'^^ 2 - 6 -i^on- 3 -^'^^i/^^y'":^-^ 
^fy;;!^. 2 - 5 -y'n^- 3 -^f^;i/^>y"^^-'f y; 2-3-^^;^- 
5-^ h^v^>y':^^-9-y'';;i-> 2 - 5 -7 3 ->?.;i^'-^yn fc:;i'^>' 

y'^^-9-y'V ^i'^ 2-5- (4 ;u) - 3 -^;^'i^'7'^;v^>y*^ 
^•i^-y; 2 - 3 5, 6 - v^-f-;i/f^:t^>y'pf^^ty^'; . 
Ci^c3 ~ 2 5<7)^Ty'-;i/^ (1?!lx.{i\ 2 - 3 -p<^;i/^Ty''; 2-3-j:. 
^;i/^T V'J 2 - 3 ->^;i^-i^yn k:;i/^Ty''J 2 - 3 -x;i/.-^y'^;i/^ 
ry'V^w^ 2-3, 4 -vp{-f-;i'f^Ty*';;i^. 2-3, 4, 4-hi;^^;u^T 
y*';;!^. 2 - 3 -:^;V'5^'^vj:-^;v^Ty''; 2 - 3 ^;^^>y'f^Ty''; 

2 - 3 --i--f->'w^:^y"^r y''; -'i^. 2 - 3 -y'^;u^>y'^T.y"'; 2- 
3 -;^;i/.i^y°n k:;v^>y*-^T V; 2-3 -^;v:^-r^;v^>y^Ty*'J ;v 
^ 2 - 3 -^^;w-^--:h-7 h^ry; 2 -3 -;^;U'-}^ynt:;w-y --^7 
h^Ty*';;i'. 2-3- i 1 - -f- y h ^ j-'f- )\^) -^^y^ryj^v. 2-3, 
5 - ^;i/^>y~^Ty''; 2-6 nn- 3 - p< ^;V'^>y^Ty" 'J ;w 
^ 2 - 6 -3- K- 3 -^^;u^>y*^Ty*';;i^. 2 - 5 -y*n^- 3 
^>y*^Ty*';;w. 2 - 3 5 h ^ v^^y^ry; ^i-. 2-5- 
7^^;!/- 3 -;^;i/'i^7"n fcf;i/^>yf^Ty'; 2-5- (4 -y^u^y 

- 3 -x;i/:i^y^;w^>y'^Tyj 2-3-y^^;v-5, 
;i'^:t^:^y^Ty;;i^=^i:;^>^'^tf'bti^) . C^3 ~ 2 5 co-r ^ ^y-;i/^ ( 
^x.{^. 2-1, 3 -vj^^;u-r ^ ry; 2-1, 3 - ^ ^y; 

2 - 1 -^^;i/^>yM ^ ry; 2-1, 3, 4 - h ^ y y 

'))^. 2 - 1 , 3 - V > y-f ^ 3^*y; 2 - 1 , 3 , 5 - h ^ 

^>y>f ^ ^y; 2-6-^uu- 1 , 3 -v^^;u^>yM ^ ^y; 
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2-5, 3 - vJ:^^;i/^>yM ^ rJ^'V; 2-1, 3-->' 

;^ ;i/ .i^ T'n - 5 - V T y - 6 - ^ n n ^ > ^ V* 'J 5^ t-/)^mf hfi^ 
) . (Ml 0-3 0<D^ y Y]y=.ym im^i^. 3, 3 -vy f^;u-f > Ki/-> 
) . Ci$:9 ~ 2 5(7)^y'j (fi|x.{i\ 2 - 1 -y 2-1-^ 
•f-;i/^y'; 2 - 1 -y 6 - ^ n n^y 'j 2-1, 3-vj:^^;u^y 
'j;!^. 2 - 1 -y 6 -y ^^I'^jf^y >; 2 - i -^^.^i/.-f^T^n t:;u^y 
4 - 1 -^y ^;i^^y >; 4 - 1 -y.;^.-^j:.^;i/^y >; 4-i-y^ 

7 _^ nndpy i; 4-1, 8 - v y U 4-l-y^;i/-6 

-y ^;v^:^-^y 4 - l -x;i^'-^7°n tf;i/^y i; t'-;6^~^tf ibti^) . 
C^3-2 5(D'tu-r'J'~)vm (0iJx.{J\ 2 - 3 -y ^;u^>y-bi^^y*'j 

tf <b ti ^ ) . cm 5 ~ 2 5 O tf 'j V > (M X. (i\ 2 - t: v ;P ^ 

';>^> -f^^j^v [4, 5-^y^-if';>] ^^-^f vTy'-;ui^. ^tvt 
y- -r h y y - . t: ^ v > i^ ^ ^tf -6 ^ t ^i^^-e ^ ^ o 

[0 0 2 1 ] 

* (^f t L< fiC^l ~2 0^ '^flx.{i\ y^;i/. n-yntf^W, ^vy 

4^y'^;v, vy 5 -^^^i/'i^'^v^^^^v) . T)\^^=-)^y& (Mt 

L < {±Cm2 - 2 0. lf-;u, T';;i/, 2-r-r->'l'> 1, 3-r^v 

, v^nr^u^^u* L<{iCm3~2 0. -e^ll x. ti v n ^ > ^ ;w 

, 'y^u^^i^)v) . T';-;u^ ($f i L < (±0^6 - 2 0. fi|x.(i\ y 
, 2 -iJ^ nn^ 4 - y h ^ v "7 3 - y ^^w-y i-i-y 

, ^-ro;^^ ($f t L < {±Ci5: 1 - 2 0 . m^\t. 

;i-'-^';y) . t^i^^-^u* l < (icm2 - 2 o . 2- 

7°nii^;K 1, 3-y^V'r— 2 - 7 jc — - ;u) , yNny>'/gi^ ( 
^Jx(i\ F. C U Br. I) . y^ (0$ L< (±CmO~2 0. mK.{t. 
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-if';^n^;u, l^Vsn^;!.) , T;i.rf^v^ ^ L < (i cm 1 - 2 0 . 
S L< (iC^6~2 6. -^Jx-ff. ^jcy^v, l-:^•7^^S/), r;u^;w^:t 

L < {iCi^:6 ~ 2 0 . 7 je. 4 _ ^ □ □ 

:t) > T)V^)Vy.)V^^=.)vm (Iff S L< (iC^l -2 0. ^ iJ' 

(0J L < (iCS5:0 - 2 0 . Mx.l£^ )Vy r ^4 N-y ^;i/>5>;i/-7 r^^ 
. N--7aij:i;ujx.;i/-7T-^r^;i^) . ;i//s-^-r L < (iCi^l ~ 2 0. 

N--7ai-;l/:*;i'ys-^^;i/) , Tv;i/T^y* * L < {i cm 1 - 2 0 . 
^J^{fT-t-^;i^T5 ^>v-^;vT^y) , ^^y* (ifi L < (icm2 - 2 
0. 'e?iJx.{i-7^;i.^^y) , Tv;i^:t^->^ L < (iCIS: 1 ~ 2 0. -B^Oit^ 

^;i/r ^ ys (^i L<(±cmi-20. '^!)x.(^>^;i//s-^-r;i'T^ y , N-y^ 

;w;^;l//s-^^;i/T ^ y . N-"7 j^ — ;V*;l//s-^>r ;i/r ^ y) , "C^ ^ <t f)*?^ 
L<{±. r)\^^)vm. TV-)l^m. ^-rnj^^, /^^^';/J^i^■, vTy*, t!;;^' 

;i/ n ^ 5/ ;U -2) o 

[0 0 2 2] 

^>v*7v>3^. \^u-)vi^^ 
[0 0 2 31 
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^^^v^-)vm. ^r^7-)\^m. tfzii^ y vu:=->^X'^y) 

[0 0 2 4] 

%^\,zm^W.tm^f^^%^X^y) ^ James The Theory of the Photographic 
Process. ^AW.. ^ ^ 1 9 7 7^. ^ 1 9 SH^CJ: (9^a$ti>i.o 

Za4<!: LT0$ L < 2 - t: ^ V'n >- 5 -:t li^yjv>-3, 5- 
^ ^J^'V; >- 5 l^r>h-f>, 2 t /cti 4 -^^ ^> h 
2 ^ y ^^^f v>- 4 2 -:^-^-9-V''; >- 5 2- 
>- 2 , 4-v^>, -fvn-^5^->, n-^jn^, 

1, 3 - ^:f7 jn. >- 3 -:t ^:f7 >- 3 >- 1 , 1-V^ 

^ > K'; >- 2 ^>K';>-3-*>. 2 - :t ^ V ^ > ^ y*'; 
■^A, 5. 7-v:t + y-6, 7-vliKn^Ty'n C3.2-a ] 3 
, 4 - vt: Ko^ V:^y >- 4 -:t 1, 3-v^^-9->-4, 6-v:t> 
, /s;n^y-;u^, 2 -^^/^^n^y ^•^';>-2, 4-v:^>> ^> 
2 If'; K[l ,2-a]b:^; 5 v>- 1 , 3-v:^->. tf^yn [ 

1, 5-b] ^i-vuy^ \^'7Vu\£^) Yy^j:t'(r>m^^mfhfiho 
Za47^-^fM^tL^^<h LTJ: L < (i, 2 - if 9 y'n >- 5 - :f if 

^y''Jv>-3, 5-v:t>. D-r^>, -f>^'>-l, 3-v:i->. 

3 ^:i-yai >- 3 1 , l-v>^vK> 1, 3-v:t^ 
•9-^-4, 6 z^'^nf y-;w^. 2 -^:t/^';nf y-;v^. i^-r>;>- 

2, 4 -v:^>-e^l9, ^ "btc^^^ L < (i. t:^y*';v>-3, 5-v:f>. ^ 
^iJ^'^-l, 3-v:t>. 1, 3-v^^+h>-4, 6 - ^'^^Hf y -^L- 

2--f-:^/'«;nfy-;u^-e3b«}. S:^fiF* L<{±if-7y''; v>-3, 5-v 

[0 0 2 5] 

Za47)-fbff^^S^;}X-2>3^(iSm;^^T^^< . (lift Lv^ttJ^^(^fiJ(iZa3±(7)S 



tBi£# 2 003-3098636 



#gi2 0 0 3 - 0 7 1 8 7 5 ^-v! 15/ 

[0 0 2 6] 

^>-t:>3^. ^>y7 7>;^. \du~)v^, ^yY'-)u^^ ^ty 

[0 0 2 7] 

Rasti-ea-etL^ajjiitc, tK^MT-. t;i^^;i^* ^ L < (icm 1 ~ 2 0 . -^O^ 

) , (^i L<(iCi5:2-2 0. 'B?!lx.(i\ r';;w) . TU 

--'1^* (*?^ L< (icme ~ 2 0. ^Jx.(^. 2 -iJ'nn^i-;!/. 4 

h^v:7ai^;i^, 3 i--^-7^;u) . ^r-u^m 
L< (iCi5:l ~2 0. I^Ox-t^. "7 'J ^Ty^'J;w, ^ 

[0 0 2 8] 

Mag-Man {i'etL^^p«-^>^^m:bL. LTv^T ^ ^ < L 

^^^m^m(Dmina3Rm3i4±(Dmmm<7)mtmc) . sm^i: Lr$ft l< fir 

Ma8-Maii(±tegm;^^>^S /c{iT;w^;i/* ^ L < (iCm 1 ~ 6 ) fi$^>« 
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na3(iO S /Jti 1 T'^^9^ ^iL<(iOT-*^o 
[0 0 3 0] 

ka2{±0~8(7)^^^^L. S L < {i 0 ~ 4 <0^i5:^^ L. cti9i?iL<{i 
2-4. ^^f^tc^?^ L < {i2 tfj{i3<7)^m^^i-o 
ka275?2m±(7)B#, ^l:OMaio. ManfiliJ D-e^M^oT^ iv^o 
[0 0 3 1] 

[0 0 3 2] 

(2) l,zrm^fi^^ti()^X^il-tL^^o 
[0 0 3 3] 

-IS^ (2)4^. Maio> Man. RaS- Za4. ka2. CI. y (i— (1) tmm 
[0 0 3 4] 

— (2)4'. Xi{i-0-. -S-. -NR3-. — CR4R5-<7)v^-rtV7)^^^L. R3 

Xi (i -0- * fz {±— CR4R5 - -e^ ^ ^ <h t L 
[0 0 3 5] 

RlfiSm*?r^L Lv^sm^<7)M{±Za3±oe^^<7)^iJi:|^i:) . J: 19 
$fSL<{i. t;v^;1/^. r';-;w». ^-rn^^^, vTy*. 
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>^ (James) M f^f" • -t ^ - • ^ ^ • ^f" • "7 * h iJ'- ■7 "7 ^' y ^ • -t;^ 
J (The Theory of the Photographic Pro 
cess) 114 KS, "yy^mt. 1977^. S8^. 11218-222 

rj#^^ (J-Aggregates) J 7-;^K--9--rJ^>7^^'7^ 
■y^ • >y (World Scientific Publishing Co. Pte. Ltd.) . 1 

9 9 6^TlJ) ti:^\zWmti:mM^ts:^i\,X^^:^o 

-<kllf^) , h-r^^-^^:^ J^^#:i:P^^o 

[0 0 3 9] 

^'^^$:<7)^fit<7)|S.6:-e{i. W>:*''m<^^'^^t:::fcv^T. 

:^'ffi^#^#t3ov^-C(i. '>-^^;W--7^v,y^7. - (Chemi ca 1 

Physics Letters), ^6^. ^ 1 8 3 M ( 1 9 7 0^) 
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itschrift fur Physikalische ChemicH 
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bone) mmi:t^ (^{i-f^-^^ i: P^^ ^ ^: § >2> ) ^ i:'7&^^^ Jb ft 

^fi-f (Herringbone) ^'^'^tl ovarii, -^^ — JVX - y y{ \l { 
Ciiarles Reich) ^^j-h i?'*^ 7 -f y ^ • -^-^f . 1^- . 

jc > T';:^^'* (Photographic Science and En 
gineering) ^18^. ^S"^. ^335H (1974^) tCfSf^^ti 

[0 0 4 1] 

A max. e . msm^) (Dmtiz J; i9 mUir ^Zt tS^'-C § ^ o 
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-t:'^^>0.5wt% • -fb^tHG-^MTK^^S) . KCl<r> X o ^J:^^mmLfzAmm (Mx 

{fKci5% • <b^ty2xio-3M7K^#?s) t^'fb^t^^^t^d^-f:^-^. j^mm^zit^u^'km 

tfcm^-eti. '-}^°';-7-53'tJ:m. T^;v7T>^m. ^^b^. ^m^.m<7):ffm^^ 

^ibC. /-f^Ui^ i7t:(i0*i^ (;« m~ nm-^t-f X) (1^!lx.{SVNnr 
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;i'= 2 0 : 1 — 1 0 : 1) iizxmmt. ^h\Z}i ^ ^ -)v-^ vfu\£)\.r 

-)\^{ZXn^^B-rhZ.t\iZ^V) ^ ^mm- \ A<D^^n2 . 55g {V-9)VU 
mi. 3%) ^%fZo 
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tfz. jtil<7)^ n vT^^-fe^^tcov^T^). F.M.Harmerl^> Heterocyclic Com 
pounds— Cyan ine Dyes and Related Con?)ounds x John&Wiley&Sons> New York> 
London. 1 9 6 4^fiJ, D.M. Stumer^. Heterocyclic Compounds— Special To 
pics in Heterocyclic Chemistry. ^18^. ^14Id. ^ 4 8 2 5 1 5 M. Jo 
hn&Wiley&Sons. New York. hondonmz%^m.(0:^'{k^KmCX^m-f h Z. tij^X 

fz tz L . -^^m (Dit^m <7) ^WL^ (i ^ tL PS^ $ ^ It (± ^ V ^ o 
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pt. 1998^, 37#,7352H.iE«cco:^vi^##tztf o/io 2it^mmmmm^m 

(Ditm\iZi,t. Ti:sapphire/^°;^>^ ^--if- (/^•;^;^lpS : lOOfs. m^^L : 80MHz 
> ^i^tiitf : IW. tf-i^/N-'?- : lOOkW) ^fflv^ 700nm;6-<bl000nm<7)?S:R|gH-e 

2±i^mmmmim^Lfzo ttz. mmf^^^tLxn-v^yBisxzfy)^^ 

Hr-f>^SiJ^L> n^tifzMlmiU'^C. Xu et al., J. Opt. Soc. Am. B 1996 
^, 13%. 481H.tcifia<^)D-^5 >Bi3j:tF-7;i':tl^-b^ ><7)2^T-iSliR8ffM 
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al. , Science. 1998^, 281 1653 M) Mi.m(7)itm'\t^m 
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